Abnormal regulation by glucose of somatostatin secretion in the perfused pancreas of NIDDM rats.
We have investigated the influence of non-insulin-dependent diabetes on the regulation of somatostatin secretion from the pancreatic D cell. These results were compared with the concomittantly measured secretory responses from A and B cells. Rats were rendered non-insulin-dependent diabetic by neonatal injection of streptozotocin (STZ). Secretion was studied in perfused pancreas at 6-10 weeks of age. At this age, STZ rats were mildly hyperglycemic, their nonfasting blood glucose being 9.0 +/- 0.8 vs. 5.6 +/- 0.2 mM in control rats. In perfused pancreas from the latter rats, high glucose, i.e., 16.7 mM, stimulated somatostatin secretion but completely failed to do so in STZ rats. Arginine (in the presence of low glucose, i.e., 3.3 mM) moderately stimulated somatostatin secretion in controls but fourfold more in STZ rats. Preperfusion with high glucose markedly potentiated subsequent arginine-induced somatostatin secretion in controls but failed to do so in STZ rats. Basal glucagon release was inhibited by ambient high glucose in control and STZ rats alike. Arginine-induced glucagon release was profoundly inhibited both by ambient and previous exposure to glucose in controls but only slightly and nonsignificantly in STZ rats. The insulin response to high glucose in controls was reduced by 90% in STZ. The insulin response to arginine (in the presence of low glucose) was 3.3-fold enhanced in STZ. Ambient and previous high glucose markedly enhanced arginine-induced insulin secretion in controls but only moderately so in STZ rats. We conclude that already mild hyperglycemia is associated with marked D-cell insensitivity to glucose that is qualitatively similar to A- and B-cell insensitivity.